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(54) Operator support system 

(57) A running support system comprises an opera- 
tion guidance generating unit (14) for displaying opera- 
tion procedures to an operator on the basis of plant 
monitoring data, and a running operation evaluation 
processing unit (23) for comparing control operation 
instructions of a guidance table generated by the oper- 
ation guidance generating unit (14) with operation 
instructions selected by the operator and output through 
an operation selecting unit (22), and for evaluating 



whether the operation instructions are correct by coinci- 
dence thereof, to prevent an operator's operation error. 
Accordingly, the running support system which is capa- 
ble of evaluating whether or not the operation instruc- 
tions performed by an operator is adequate, and, if an 
inadequate running operation is performed, of informing 
the operator of an error without outputting that control 
instructions to the controlled plant. 
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Description 

The present invention relates to an operator support 
system designed to output operation guidance informa- 
tion from monitoring data, to evaluate the operation 
according to the guidance information and prevent an 
erroneous operation which the operator might otherwise 
make, thereby to enable supervisory control of equip- 
ment, particularly a large scale plant, such as a nuclear, 
thermal or hydraulic power plant, an electric power sys- 
tem plant, an iron and steel plant, a chemical plant or a 
water treatment plant. 

Monitoring and running of large scale complex 
plants impose a great burden on the operator, and thus 
a running support system for such plants is required to 
lighten the mental burden imposed on the operator and 
to ensure safety. 

Fig. 24 illustrates a conventional running support 
system disclosed in Japanese Patent Laid-Open No. Hei 
4-289418. In Fig. 24, plant I is a monitor and control 
object run by a computer program. A plant data collecting 
unit 2 collects monitored data from the plant 1. A data 
processing unit 3 processes the collected monitoring 
data. A running operation guide processing unit 4 pro- 
vides running operation guide data on the basis of the 
data processed by the data processing unit 3. A man- 
machine interface processing unit 5 displays the guide 
data provided by the running operation guide processing 
unit 4 on CRTs 7 and 8, and provides necessary data for 
the operator by retrieving it from a database 6 corre- 
sponding to an input from the CRT for dialog with the 
operator. 

The running operation guide processing unit 4 deter- 
mines the state of the plant 1 on the basis of the plant 
monitoring data input through the data processing unit 
3, and displays the instructions to be performed by the 
operator in predetermined procedures on the CRTs 7 
and 8 through the man -machine interface processing 
unit 5 as guidance to the operator. In response to that 
guidance display, the operator selects the instructions to 
be executed from a touch panel provided on the CRTs 7 
and 8. The selected instructions are output to the plant 
through the main-machine interface processing unit 5. 

Since the conventional running support system is 
configured as described above, the operation instruc- 
tions to be performed by the operator are displayed 
merely as a guidance and are thus provided to the oper- 
ator in order to. assist the operator in making a decision. 
However, since the system has no function for guarding 
the plant from operations which the operator may select 
erroneously, there is a risk that undesired operations 
which the operator has selected by careless mistake will 
be transmitted to the plant, thereby causing a serious 
accident in the plant. 

Such erroneous operations may be suppressed to a 
certain extent if the plant is automated. However, the final 
decision must be often made manually and the risk that 
an erroneous operation will be made cannot be elimi- 
nated completely. 



The present invention is directed to solving the 
above-described problems. It is an object of the invention 
to provide a running operation support system which is 
designed to evaluate whether or not the operation 
5 instructions which the operator has selected are ade- 
quate. 

ft is another object of the invention to point out an 
operation error to the operator without outputting that 
selected control operation to the plant, if an inadequate 

io or improper running operation is selected. 

A running support system according to the invention 
comprises: an operation guidance generating unit for 
outputting based on monitoring data, operation instruc- 
tions in the form of guidance of operations to be per- 

15 formed by an operator; an operation selecting unit for 
outputting operation instructions selected by the opera- 
tor according to the guidance; and a running operation 
evaluation unit for comparing operation instructions of 
the guidance with operation instructions outputted by the 

20 operation selecting unit and for evaluating that the oper- 
ation instructions selected by the operator are correct 
when correspondence is obtained between the data, and 
for sending the operation instructions selected by the 
operator as control output for execution. 

25 In another embodiment, a running support system 
according to the invention comprises: an operation guid- 
ance generating unit for outputting based on monitoring 
data, a plurality of operation instructions of operations to 
be performed by an operator in the form of a guidance 

30 table; an operation selecting unit for outputting operation 
instructions selected by the operator according to the 
guidance table; and a running operation evaluation unit 
for comparing the operation instructions recorded in the 
guidance table with the operation instructions outputted 

35 by the operation selecting unit, for evaluating that the 
operation instructions selected by the operator are cor- 
rect when the running operation evaluation unit deter- 
mines, from coincidence in a particular portion of the 
data, that correspondence is obtained between the data, 

40 and for sending the operation instructions selected by 
the operator as control output for execution. 

In still another embodiment of a running support sys- 
tem for enabling an operator to monitor and control an 
object run by a computer program, the system according 

45 to the invention comprises: a data collecting unit for col- 
lecting monitoring data from the object; an operation 
guidance generating unit for generating operation 
instructions to be conducted by the operator as guidance 
data on the basis of the monitoring data; an output inter- 
so face connected to operation guidance generating unit; 
an output device connected to output interface for inform- 
ing the operator of said guidance data; an input device 
for allowing the operator to input monitor and control data 
on the object corresponding to the guidance data; an 

55 input interface connected to the input device; an opera- 
tion selecting unit connected to the input interface for out- 
putting operation instructions selected by the operator 
from the input monitor control data; and a running, oper- 
ation evaluating unit for comparing the guidance data 
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from the operation guidance generating unit with the data 
from the operation selecting unit, representing the oper- 
ation instructions selected by the operator, for evaluating 
that the operation instructions selected by the operator 
are correct when correspondence is obtained between 5 
the two data, and for sending the data selected by the 
operator to the monitor and control data as control out- 
put, wherein the data selected by the operator is output- 
ted to the output device through the output interface with 
information being supplied to the operator. 10 

Other objects and advantages of this invention will 
become apparent from the detailed description given 
hereinafter. It should be understood, however, that the 
detailed description of specific embodiments is provided 
by way of illustration only. 15 

Fig. I is a complete block diagram of a running sup- 
port system common to ail embodiments of the invention 
set forth. 

Fig. 2 is a flowchart of a running support system 
according to embodiment 1 of the invention. 20 

Fig. 3 illustrates the essential parts of the running 
support system according to embodiment 1 of the inven- 
tion. 

Fig. 4 illustrates data instructions of the running sup- 
port system according to embodiment 1 of the invention. 25 

Fig. 5 is a flowchart of the operation of the essential 
parts of the running support system according to embod- 
iment 1 of the invention. 

Fig. 6 illustrates a screen display example of the run- 
ning support system according to embodiment 1 of the 30 
invention. 

Fig. 7 illustrates the essential parts of the running 
support system according to embodiment 2 of the inven- 
tion. 

Fig. 8 is a flowchart illustrating the operation of the 35 
essential parts of the running support system according 
to embodiment 2 of the invention. 

Fig. 9 illustrates a screen display example of the run- 
ning support system according to embodiment 2 of the 
invention. 40 

Fig. 1 0 illustrates the essential parts of the running 
support system according to embodiment 3 of the inven- 
tion. 

Fig. 1 1 illustrates data instructions of the running 
support system according to embodiment 3 of the inven- 45 
tion. 

Fig. 1 2 is a flowchart of the operation of the essential 
parts of the running support system according to embod- 
iment 3 of the invention. 

Fig. 13 illustrates a screen display example of the so 
running support system according to embodiment 3 of 
the invention. 

Fig. 1 4 illustrates the essential parts of the running 
support system according to embodiment 4 of the inven- 
tion. 55 

Fig. 15 illustrates data instructions of the running 
support system according to embodiment 4 of the inven- 
tion. 



Fig. 1 6 is a flowchart of the operation of the essential 
parts of the running support system according, to 
embodiment 4 of the invention. 

Fig. 17 illustrates the essential parts of the running 
support system according to embodiment 5 of the inven- 
tion. 

Fig. 1 8 is a flowchart of the operation of the essential 
parts of the running support system according to embod- 
iment 5 of the invention. 

Fig. 19 illustrates data instructions of the running 
support system according to embodiment 5 of the inven- 
tion. 

Fig. 20 illustrates the essential parts of the running 
support system according to embodiment 6 of the inven- 
tion. 

Fig. 21 illustrates data instructions of the running 
support system according to embodiment 6 of the inven- 
tion. 

Fig. 22 is a flowchart of the operation of the essential 
parts of the running support system according to embod- 
iment 6 of the invention. 

Fig. 23) illustrates a screen display example of the 
running support system according to embodiment 6 of 
the invention. 

Fig. 24 is a complete block diagram of a conventional 
running support system. 

In all figures, the same and substantially the same 
elements are designated by the same reference num- 
bers. 

Embodiment 1 

Fig. 1 is a schematic view of a running operation sup- 
port system according to an embodiment of the inven- 
tion. In Fig. 1, a plant 11 is a monitored and controlled 
object which requires a running operation support sys- 
tem. Examples of such a plant 1 1 include a nuclear, ther- 
mal or hydraulic power plant, an electric power system 
plant, an iron and steel plant, a chemical plant and a 
water treatment plant, each of which is a large scale plant 
operated under a computer program control and moni- 
tored by an operator. A data collecting unit 12 collects 
monitoring data from the plant 1 1 . A data determining 
unit 1 3 determines an abnormal state of the plant for the 
output of operation guidance data to be provided to the 
operator on the basis of the monitoring data collected by 
the data collecting unit 12. An operation guidance gen- 
erating unit 14 generates, as guidance data, a guidance 
table in which necessary operation guidances are listed 
in the order of operation upon receipt of a request for 
generation of operation guidance from the data deter- 
mining unit 13. A data output interface unit 15 outputs 
data to be informed of the operator, such as the operation 
procedures based on the guidance table, to a display - 
device 16 or an audio device 1 7 which serve as output 
devices. A running state display unit 18 informs the oper- 
ator of the plant running state data collected by the data 
collecting unit 12 through the data output interface unit 
15. An alarm display unit 19 issues an alarm to inform 
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the operator of an abnormality when the data determin- 
ing unit 13 determines an abnormality of the plant. 

An input device 20 may be a touch panel or a switch 
board which the operator directly touches and operates 
the instructions as displayed on the display device 16. s 
An operation selecting unit 22 receives, from the input 
device, the equipment selected by the operator and the 
operation instructions for that equipment, and outputs 
selection data representing the selected instructions for 
the plant. A running operation evaluation processing unit 
23 compares the operation instructions output from the 
operation selecting unit 22 with the operation instructions 
recorded in the guidance table generated by the opera- 
tion guidance generating unit 14, and thereby evaluates 
the operation selected by the operator. 

The operation of the running support system shown 
in Fig. 1 will be described with reference to Fig. 2. In step 
S101 , the data collecting unit 12 cyclically collects mon- 
itoring data on the plant 11. Next, the data determining 
unit 13 determines in step S102 whether an abnormal 
state of the plant exists, and then determines whether or 
not a guidance step prepared in the plant running sup- 
port system in advance is performed in step SI03. If a 
guidance step is to be performed, the guidance gener- 
ating unit 1 4 generates a guidance table by designating 
the guidance items in step S104. 

The operation instructions output in the guidance 
table are displayed as operation guidance data on the 
display device 16 monitored by the operator through the 
data output interface unit 1 5. When the operator selects 
the equipment to be operated and the operation instruc- 
tions for that equipment (which may be switch on or 
switch off, automatic operation or manual operation or 
opening or closing, or which may be a set value in the 
case of analog equipment) by operating the input device 
20 and determining whether or not the operation thereof 
is made in step S1 05 according to the guidance display, 
the operation selecting unit 22 edits the selected opera- 
tion instructions as the selection data in step S106. In 
step S107, the running operation evaluation processing 
unit 23 compares the selected operation instructions with 
the operation instructions recorded in the guidance table. 
Thereafter, in step S108, it is determined whether the 
selected operation instructions are coincident with the 
recorded operation instructions. If they are coincident 
(YES), the control output corresponding to the coincided 
operation instructions is outputted to the plant 1 1 in step 
S109. If they are not coincident (NO), no control opera- 
tion is outputted to the plant 1 1 . 

If no guidance table has been generated or if all the 
operations in the guidance table have been completed, 
the running operation evaluation processing unit 23 
checks to determine if there is a guidance step which has 
not yet been operated in step S110, as indicated by the 
broken line in Fig. 2. If there is no corresponding guid- ss 
ance, the control output is outputted to the plant 1 1 with- 
out change in step S109. However, such a case is the 
same as the aforementioned conventional case. There- 



fore, in the following description of the embodiment, it is 
assumed that the corresponding guidance exists. 

Fig. 3 illustrates in more detail the essential parts of 
embodiment 1 of the present invention, including further 
details of operation guidance generating unit 14, opera- 
tion selection unit 22 and running evaluation processing 
unit 23. In Fig. 3, a guidance retrieving unit 141 gener- 
ates a guidance table 143 by retrieving predetermined 
operation guidance data from a guidance database 142 
according to instructions provided by the data determin- 
ing unit 1 3. A selection processing unit 22 1 edits and out- 
puts selection data 222 as the operation instructions 
which are selected by the operator and transmitted 
through operation interface input unit 21. An operation 
comparing unit 231 compares the operation instructions 
represented by the selection data 222 with the operation 
instructions recorded in the guidance table 1 43. A deter- 
mination processing unit 232 sets an operation comple- 
tion flag in the guidance table 143 on the basis of the 
results of the comparison made by the operation com- 
paring unit 23 1 and outputs the control output to the plant 
11 if the selection data 222 is determined to be correct 
based on the comparison of the selection data 222 with 
the operation instructions stored in guidance table 143. 
Reference numerals in Fig. 3 identical to those in Fig. 2 
represent identical elements. 

Fig. 4 illustrates data instructions of the guidance 
table 143 and the selection data 222 employed in the 
embodiment 1. Fig. 4(A) illustrates the instructions of 
guidance table 143 as generated by the operation guid- 
ance generating unit 14. Fig. 4(B) illustrates the instruc- 
tions of selection data 222 outputted by the operation 
selecting unit 22. The guidance table 143 shown in Fig. 
4(A) contains n (n is an integer which is equal to or larger 
than 1) guidance data items representing operation 
instructions. For each of n guidance data items, a guid- 
ance statement 143a, a control object equipment code 
1 43b, an operation content code or a set value 1 43c and 
an operation completion flag 143d are displayed on the 
display 16. The selection data 222 shown in Fig. 4(B) 
has a control object equipment code 222a and an oper- 
ation content code or a set value 222b. 

The operation of the operation selecting unit 22 and 
that of the running, operation evaluation processing unit 
23 will be described in more detail with reference to Fig. 
5. The selection processing, unit 221 of the operation 
selecting unit 22 receives data on the operator's selected 
equipment from the input device 20, and indicates the 
selected equipment on the display device 16 by inverting 
or flickering the display of a symbol or switch represent- 
ing the corresponding equipment. Fig. 6(B) illustrates an 
example of an operation selection screen 162 displayed 
at this point in the process. Thereafter, it is determined 
in step S1 1 1 whether the selected equipment is equip- 
ment controlled by a digital signal (a signal indicating, on 
or off) or an analog signal (a signal indicating a set 
numeral). If it is determined that the selected equipment 
isdigital, the operator's input of the operation instructions 
thereof from the input device 20 is awaited in step S1 1 2. 
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If it is determined that the selected equipment is analog, 
input of the set value thereof is awaited in step S113. 
When input is completed in either step S112 or step 
S113, the selection processing unit 221 codes the 
selected operation instructions and outputs the coded 5 
operation instructions as the selection data 222. 

The operation comparing unit 231 of the running 
operation evaluation processing unit 23 compares the 
selection data 222 with the guidance data of the guid- 
ance table 143 in step S114. At this point, the control 10 
object equipment code coinciding with the control object 
equipment code indicated by the selection data is first 
retrieved. If there is no control object equipment code 
which is coincident with the selection data 222, a deter- 
mination of non-coincidence N is made in step S1 15. If 15 
there is a control object equipment code which is coinci- 
dent with the selection data 222, it is further determined 
whether the operation instructions code or set value of 
the guidance table 143, corresponding to the coincident 
control object equipment code, is coincident with the 20 
operation content code or set value of the selection data 
222. If there is no coincidence, a determination of non- 
coincidence N is made in step S115. If coincident is 
obtained in both the control object equipment code and 
the operation instructions or set value, it is determined 25 
whether the corresponding operation completion flag is 
set. If no operation completion flag has not been set, a 
determination of non-coincidence N is made in step S 1 
1 5. The determination processing unit 232 of the running 
operation evaluation processing unit 23 (Fig. 3) outputs 30 
to the plant 1 1 only the operation instructions on which 
coincidence has been determined in step S1 1 5 and does 
not output, to the plant 11, the operation instructions on 
which non-coincidence N has been determined in step 

S1 15. 35 

That is r if it is determined in step S1 1 5 that there is 
coincidence (Y) in both the control object equipment 
code and the operation instructions or the set value and 
if no operation completion flag is set, i.e., if it is deter- 
mined that the operation instructions represented by the 40 
selection data 222 are correct, the determination 
processing unit 232 sets the operation completion flag 
on the operation instructions in the guidance table 1 43 
on which coincidence has been determined in step S1 1 6 
in order to prevent double operation, and outputs the 45 
operation instructions to the plant 1 1 as a control instruc- 
tion signal in step S1 1 7. 

Fig. 6(A) illustrates a display example of a guidance 
display screen 161 in the running support system of the 
embodiment 1 according to the invention. Fig. 6(B) ill us- so 
trates a display example of an operation selection screen 
162. As shown in Fig. 6(a), in the guidance display 
screen 161, guidances G1 , G2 and G3 are displayed on 
the display device 16 through the data output interface 
unit 1 5 according to the data output in the guidance table ss 
1 43 . When the operator touches, for example, the portion 
of the screen corresponding to the guidance "B supply 
water control valve opening" G1 of the input device 20 
employing the touch panel displays, there appears on 



another display device 1 6, the operation selection screen 
162 associated with that operation guidance, as shown 
in Fig. 6(B). When the operator then touches, for exam- 
ple, a valve symbol G4, the operation selecting unit 22 
gives, to the data output interface unit 15, an instruction 
of flickering the selected symbol, and the operator then 
selects the operation instructions, that is, the valve open- 
ing/closing symbol G5 or G6. The selected instructions 
are inputted to the operation selecting unit 22 through 
the operation input interface unit 21, and the operation 
selecting unit 22 edits the equipment code 222a and the 
operation instructions code 222b as the selection data 
222 and sends the selection data to the running opera- 
tion evaluation processing unit 23. 

If the operator selects "A supply water control valve" 
and selects "opening" operation thereof by mistake on 
the screen, since those operation instructions are differ- 
ent from the guidance "B supply water control valve 
opening operation" G1 , the running operation evaluation 
processing unit 23 evaluates an operation error, i.e., 
evaluates that the equipment A is mistaken as the equip- 
ment B, and that operator's selection data is not sent to 
the plant 1 1 as a control instruction. 

In the embodiment 1 , if the operator selects an erro- 
neous operation which is not coincident with the opera- 
tion guidance data when the operator selects an 
operation utilizing that operation guidance data, the run- 
ning operation evaluation processing unit 23 prevents 
output of that erroneous operation to the plant It is thus 
possible to provide a safe running support system which 
is free from operator's operation errors. Further, when 
the operation instructions are evaluated as correct oper- 
ation instructions by the running operation evaluation 
processing unit 23, completion of the operation is 
recorded on the data in the guidance table 143 which 
corresponds to those operation instructions. Thus, it is 
possible to prevent re-operation of the already com- 
pleted operation instructions. 

While the running operation evaluation processing 
unit 23 is shown in the above embodiment as evaluating 
the correctness of the operation instructions for an ana- 
log device by coincidence in the set value, it can also 
evaluate the correctness of the operation when the value 
set by the operator is approaching the value indicated by 
the guidance. While the above embodiment 1s shown as 
employing the set value in the guidance table 143 gen- 
erated by the operation guidance generating unit 14, 
alternate embodiments contemplate a running support 
system wherein the range of the set values is outputted 
in place of the set value in the guidance table 1 43 so that 
the running operation evaluation processing unit 23 can 
evaluate the correctness of the operation when the set 
value set by the operator is within that range of set val- 
ues. 

Embodiment 2 

Fig. 7 illustrates the essential parts of embodiment 
2 of the running support system according to the inven- 
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tion. The structure shown in Fig. 7 differs from that shown 
in Fig. 3 in that operation result guidance data 1 44 is gen- 
erated through the guidance retrieving unit 141 to per- 
form guidance of an operation error to the operator 
relative to the operation which has been determined as 
an operation error by the determination processing unit 
232. Other reference numerals in Fig. 7 are identical to 
those in Fig. 3 and represent similar or identical ele- 
ments. 

The operation of embodiment 2 will now be 
described with reference to Fig. 8. In Fig. 8. the process- 
ing from steps S201 to S206 are the same as those of 
steps S1 1 1 to S1 16 shown in Fig. 5, and further detailed 
description thereof is therefore omitted. If it is determined 
in step S205 that the operation instructions code or the 
set value 143 of the guidance table 143) are coincident 
with the operation instructions code or the set value 222b 
of the selection data 222, the operation completion flag 
1 43d is set on the operation instructions in the guidance 
table data 1 43 corresponding to the coincident operation 
instructions in step S206. Thereafter, the determination 
processing unit 232 generates the operation result guid- 
ance data 144 through the guidance retrieving unit 141 
in step S207 so that both the operation instructions and 
"OK" can be displayed in the operation results display on 
the display device 1 6 which is displaying the guidance to 
the operator. In step S208. the operation instructions 
selected by the operator are output to the plant 1 1 as the 
control instruction signal. 

If it is determined in step S205 that the operation 
instructions code or the set value 143c of the guidance 
table 1 43 is not coincident with the operation instructions 
code or the set value 222b of the selection data 222, the 
determination processing unit 232 generates the opera- 
tion results guidance data 144 through the guidance 
retrieving unit 141 so that the selected operation instruc- 
tions and the erroneous operation instructions can be 
displayed in the operation results display on the display 
device 16 which displays the guidance to the operator, 
and the system does not output the operation instruc- 
tions selected by the operator to the plant 1 1 . 

Fig. 9 illustrates a display example of the guidance 
display screen 161 of embodiment 2. Column G9 indi- 
cates the operation instructions representing the opera- 
tions selected by the operator. Column GIO indicates 
the instructions of an erroneous operation if the results 
of the operation selected by the operator are erroneous, 
or "OK" if the results of the operation instructions 
selected by the operator are correct. A display line G1 1 
indicates that the operator has selected "A supply water 
control valve opening operation" relative to the guidance 
"B supply water control valve opening operation "G1 , and 
that the results of the determination, "there is no corre- 
sponding operation", has been obtained. Display line 
G12 indicates that the "B supply water control valve clos- 
ing operation" selected by the operator is "an erroneous 
operation" (because the guidance requests the opening 
operation of the valve). Display line G13 indicates that a 
correct operation has been selected relative to the guid- 



ance Gl , that the results, "OK", have been obtained, and 
that operation selected by the operator has been output- 
ted to control the plant. When a correct operation is 
selected, the result can also be displayed to the operator 
5 by changing the color of the guidance or erasing the guid- 
ance. 

Further, when an erroneous operation is selected, 
the result may also be signaled by an alarm or other 
sound to the operator. 

10 As will be understood from the foregoing description, 
in addition to the advantages of the first embodiment, the 
second embodiment has the further advantage that even 
if the results of the operation the operator has selected 
according to the operation guidance are erroneous, the 

75 instructions of that erroneous operation are displayed to 
the operator so as to enable the operator to select the 
correct operation in a follow-up step. 



20 



Embodiment 3 



Fig. 10 illustrates the essential parts of embodiment 
3 of the invention. The structure of embodiment 3 shown 
in Fig. 1 0 differs from that of embodiment 2 shown in Fig. 
7 in that an enforcement determining unit 233 is provided 

25 in the running operation evaluation processing unit 23. 

When the operator selects operations according to 
the operation guidance, the system checks to determine 
whether the operation selected by the operator is in 
accordance with the guidance, as in the cases of embod- 

30 iments 1 and 2. However, the operator may desire to per- 
form an operation which is not listed in the guidance. 
Embodiment 3 takes this into consideration and allows 
the operator to implement or enforce a desired operation. 
Fig. 11 illustrates the selection data 222 of the operation 

35 selecting unit 22 which is employed in embodiment 3. In 
addition to the selection data 222a and 222b employed 
in embodiments 1 or 2, the selection data 222 of embod- 
iment 3 has an enforcing flag 222a The enforcing flag 
222c is inputted to indicate that the control object equip- 

40 ment and operation instructions which are inputted from 
the input device 20 by the operator are those which are 
to be enforceably operated. The enforcing flag 222c is 
set by the operation selecting unit 22. 

The operation of embodiment 3 will be described 

45 belowwith referenceto Fig. 12. In Fig. 12, sincethe proc- 
esses of steps S201 to S209 are the same as those of 
embodiment 2 shown in Fig. 8 t a further detailed descrip- 
tion of these steps is omitted. In step 301, the enforce- 
ment determining unit 233 checks the instructions of the 

so enforcing flag 222c from the selection data 222 output 
from the operation selecting unit 22. If the flag indicates 
an enforcement of a desired operation, the determination 
processing unit 233 generates the operation results 
guidance data 144 through the guidance retrieving unit 

55 141 so that the selected operation instructions and 
"enforced" can be displayed in step S302 in the operation 
results display on the display device which displays the 
guidance. Thereafter, in step S208, the selected opera- 
tion instructions are outputted to control the plant 1 1 . If 



6 



11 



EP 0 716 364 A1 



12 



it is determined in step S301 that no enforcing flag 222c 
is set, the processings identical to those of step S204 
and subsequent steps of embodiment 2 are conducted. 

Fig. 1 3 illustrates a display example of the operation 
selection screen 162 employed in the embodiment 3. s 
When the operation which is not suggested by the guid- 
ance is enforced, the operator switches the operation 
mode to the enforcement mode by designating an 
enforcing switch G31 on the operation selection screen 
1 62, and then performs the same operation selection as i o 
that of embodiment 2. 

As will be understood from the foregoing description, 
in addition to the advantages of embodiments 1 and 2, 
embodiment 3 has the further advantage that the oper- 
ator can enforce an operation which is not suggested by is 
the operation guidance. 

The system can also be arranged such that the oper- 
ator can enforce an operation which has been evaluated 
as an error by inputting the error portion (for example, 
the display line G1 1 "A supply water control valve open- 20 
ing operation") of the operation results display shown in 
Fig. 9, which is the screen display example of embodi- 
ment 2, from the touch panel after inputting the enforce- 
ment switch G31 . In this way, the operator can enforce 
an operation which has been evaluated as an error if he 25 
or she considers it necessary. 

Embodiment 4 

Fig. 1 4 illustrates the essential parts of embodiment 30 
4 of the running support system according to the inven- 
tion. The structure shown in Fig. 14 differs from the struc- 
ture of embodiment 3 shown in Fig. 10 in that an out-of 
range determining unit 234 is provided. 

When the operator desires to perform operations 35 
quite different from the operation instructions indicated 
by the operation guidance, he or she is able to input oper- 
ations in the enforcement mode provided in embodiment 
3. However, repeating the operations which are neces- 
sary in the enforcement mode may be considered trou- 40 
blesome in some applications. The system of 
embodiment 4 takes this into consideration. That is, if the 
out-of-range determining unit 234 determines that the 
operation the operator is selecting is not the operation 
suggested by the operation guidance, that operation can 45 
be outputted regardless of the operation guidance. 

In Fig. 15 which illustrates data instructions 
employed in embodiment 4, Fig. 15(A) illustrates the 
instructions of guidance table 1 43 generated by the oper- 
ation guidance generating unit 14, and Fig. 15(B) illus- so 
trates the instructions of selection data 222 outputted by 
the operation selecting unit 22. In addition to the data 
items employed in embodiment 1 shown in Fig. 4, each 
of the guidance data of the guidance table 1 43 shown in 
Fig. 1 5(A) has an operation group code 1 43e. The selec- 55 
tion data 222 shown in Fig. 15(B) has an operation group 
code 222d and an enforcement flag 222c (the enforce- 
ment flag 222c being added in embodiment 3). 



The operation of embodiment 4 will be described 
with reference to Fig. 16. The processing steps of steps 
S201 to S209, S301 and S302 in Fig. 16 are the same 
as those of embodiments 2 or 3 with the exception that 
in step S202 or 203 the selection processing unit 221 of 
the operating unit 22 edits, together with the control 
object equipment code 222a, the operation group code 
222d predetermined for every selected equipment when 
the operator has selected the control object equipment. 
The same operation group code may be set, for example, 
for every operation selection screen. 

If the operation comparing unit 231 determines that 
the operation instructions of the selection data 222 are 
not coincident with the operation instructions of the guid- 
ance table data 143 in step S205, the out-of-range deter- 
mining unit 234 compares the operation Group code 141 
of the guidance table data 143 with the operation group 
code 222d of the selection data 222 in step S401 . If coin- 
cidence is not obtained in the operation group code, i.e., 
if it is determined that the selected operation is out of 
evaluation range, the operation result guidance data 144 
is generated in step S403 through the guidance retriev- 
ing unit 141 so that the selected operation instructions 
and "out-of-range OK" can be displayed in the operation 
results display on the display device 1 6 which is display- 
ing the guidance to the operator. Thereafter, in step 
S203, the selected operation instructions are out-putted 
to the plant 1 1 without change. If it is determined in step 
S401 that coincidence is obtained in the operation group 
code, i.e., if it is determined that the selected operation 
is in the evaluation range, display of an operation error 
is conducted in step S209, as in the case of embodiment 
2, and that operation is not outputted to the plant 1 1 . 

As will be understood from the foregoing description, 
in addition to the advantages described in connection 
with embodiments 1 to 3, embodiment 4 has a further 
advantage in that if there is no coincidence in the oper- 
ation group preset for every equipment, the operator can 
perform desired operations regardless of the instructions 
of the operation guidance. Thus, it is not necessary for 
the operator to input the enforcement mode each time 
the operation which cannot be evaluated by the guidance 
is processed. 

Embodiment 5 

Fig. 1 7 illustrates the essential parts of embodiment 
5 of the running support system according to the inven- 
tion. The structure shown in Fig. 17 differs from that of 
embodiment 4 shown in Fig. 14 in that an out-of-range 
determining unit 234a is provided in place of the out-of- 
range determining unit 234 and in that an operation error 
determining database 235 is connected to the out-of- 
range determining unit 143a. Embodiment 5 represents 
another way of carrying out embodiment 4. 

The operation of embodiment 5 will be described 
with reference to Fig. 18. The processings of steps S201 
to S209, S301 and S302 shown in Fig. 18 are the same 
as those of embodiments 2 and 3. Further, unlike embod- 
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iment 4, the guidance table data 143 and the selection 
data 222, employed in embodiment 5, does not employ 
the operation group codes 222d and 1 43e shown in Figs. 
15(A) and 15(B), respectively. 

If the operation comparing unit 231 determines that 
the operation instructions of the selection data 222 are 
not coincident with the operation instructions of the guid- 
ance table 143 in step S205, the out-of -range determin- 
ing unit 234a retrieves the operation error determining 
database 235 on the basis of the control object equip- 
ment code recorded in the guidance table 141 to obtain 
control object equipment codes which are to be deter- 
mined as operation errors in step S501. Thereafter, in 
step S502, it is determined whether coincidence is 
obtained between the obtained data group and the con- 
trol object equipment code 222a of the selection data 
222. If coincidence is not obtained, i.e., if it is determined 
that the selected operation is out of evaluation range, the 
operation result guidance data 144 is generated in step 
S503 through the guidance retrieving unit 1 41 so that the 
selected operation instructions and "out-of-range OK" 
can be displayed in the operation results display on the 
display device 16 which is displaying the guidance to the 
operator Thereafter, in step S208, the selected opera- 
tion instructions are outputted to the plant 1 1 without 
change. If it is determined in step S502 that there is coin- 
cidence, i.e., if it is determined that the selected opera- 
tion is within the evaluation range, display of operation 
error is conducted in step S209, as in the case of the 
embodiment 2, and that operation is not output to the 
plant 11. 

Fig. 19 illustrates an example of the processing of 
step S501 (step S502???) which is conducted b the out- 
of-range determining unit 234a. Relative to a control 
object equipment code "B-HSC-V" 143b indicating the 
guidance statement "B supply water control valve" 143a 
in the guidance table 143) shown in Fig. 19(A), the equip- 
ments which can be the objects of operation errors are 
stored in the database 235, as shown in Fig. 1 9(B). From 
the database 235 are retrieved "A-HSC-V" and "C-HSC- 
V". Similarly, "A-AT" and "B-AT" are retrieved from the 
database 235 as the equipments which are the objects 
of operation errors corresponding to the guidance state- 
ment "C heater" 143a. The out-of-range determining unit 
234a determines coincidence or non-coincidence 
between the equipment code data group (shown in Fig. 
1 9(C)) representing the objects of operation errors and 
the control object equipment in the selection data 222. 

As will be understood from the foregoing description, 
in addition to the advantages described in connection 
with embodiments 1 to 3, embodiment 5 has a further 
advantage in that the operations that cannot be evalu- 
ated from the guidance can be minimized because the 
running operation evaluation processing unit 23 per- 
forms evaluation only on the operation error objects pre- 
determined for every equipment, and in that desired 
operations can be performed on the equipment which 
are not the operation error objects. Further, since the 
equipment on which operation error may occur readily 



can be registered in the database beforehand, effective 
evaluation can be performed. 

Embodiment 6 

5 

Fig. 20 illustrates the essential parts of embodiment 
6 of the running support system according to the inven- 
tion. The structure shown in Fig. 20 differs from that of 
embodiment 2, shown in Fig. 7, in that a turn determining 

io unit 236 for determining the turn of an operation and a 
timing determining unit 237 for determining the timing of 
an operation are provided in the running operation eval- 
uation processing unit 23. 

The running support system according to embodi- 

15 ment 6 is designed such that when an operation guid- 
ance in which the sequence of operations is determined 
is offered, determination as to whether the operation is 
conducted at a correct turn is also made and such that 
when the operation guidance is offered together with an 

20 operated time limit, determination as to whether the 
operation is conducted at a correct timing is also made. 

Fig. 21 illustrates the guidance table data 143 
employed in embodiment 6. In addition to the data items 
contained in the guidance data of the guidance table 

25 shown in Fig. 4(A) and employed in embodiment 1 , each 
of the guidance data in the guidance table shown in Fig. 
21 has a turn determining flag and time data. The selec- 
tion data 222 employed in the embodiment 6 is the same 
as that shown in Fig. 4(B). 

30 The operation of the embodiment 6 will now be 
described with reference to Fig. 22. The processings 
from steps S201 to S209 are the same as those 
described with reference to Fig. 8 in the embodiment 2. 
If the operation comparing unit 231 determines that the 

35 operation instructions of the selection data 222 are coin- 
cident with the operation instructions of the guidance 
table data 1 43 in step S205, in step S601 the procedure 
determining unit 236 determines whether or not a turn 
determining flag I43g is set on the guidance table data 

40 1 43 corresponding to the presently coincided operation 
instructions, and if the flag is set, retrieves the other oper- 
ation instructions on which the turn determining flag is 
set to determine whether or not there are the operation 
instructions on which no operation completion flag 143d 

45 is set and which are to be processed prior to the present 
operation instructions (this means that there are the 
operation instructions to be processed subsequently). 
The operation instructions of the guidance table data 1 43 
are outputted in the order in which they are to be oper- 

50 ated, and the procedure determining unit 236 cheeks 
which operation instructions are to be processed next by 
checking that order 

If it is determined in step S601 that there are the 
operation instructions to be processed subsequent to the 

55 present operation instructions, the operation result guid- 
ance 144 is generated through the guidance retrieving 
unit 141 so that the selected operation instructions and 
"erroneous turn" can be displayed in the operation result 
display on the display device 16 which is displaying the 
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guidance, and the selected operation instructions are not 
output to the plant 1 1 in step S602. If there are no oper- 
ation instructions to be processed subsequent to the 
present operation instructions or if no turn determining 
flag 143g is set (this means that the operation instruc- 5 
tions can be processed any time), the process goes to 
step S603. 

In step S603, the timing determining unit 237 deter- 
mines whether or not time data 143f is set on the guid- 
ance table data 143 corresponding to the present io 
operation instructions, and if the time data 143f is set, 
compares the time data I43f with present time data, tf 
the period of time in which the present instructions are 
to be processed has passed, the timing determining unit 
237 determines that the processing is too late, and the is 
operation guidance data 144 is generated through the 
guidance retrieving unit 141 so that the selected opera- 
tion instructions and "too late" can be displayed in the 
operation result display on the display device 16 which 
is displaying the guidance to the operator in step S604. 20 
Those operation instructions are riot outputted to the 
plant 11. 

If it is determined in step S603 that no time data 1 43f 
is set (for example, if hexadecimal FF is set in time, 
minute or second) or if the set time data 1 43f represents 25 
a time which is later than the present time, the normal 
processings from steps S206 to S208 are performed in 
the same manner as that of embodiment 2. 

Fig. 23 illustrates a display example of the guidance 
display screen 163. In operation guidances G61 to G63, 30 
guidance "B supply water control valve opening opera- 
tion" G61 and guidance "K pump activation" G63 are dis- 
played in half-tone dot meshing, indicating that they are 
the operation instructions having a determined turn to be 
operated. In the operation result displays G64 to G66, 35 
the display "K pump activation" G64 is displayed together 
with "erroneous turn", indicating that the turn at which 
the operation is operated is erroneous. The operation 
result display " B supply water control valve opening oper- 
ation" G65 is displayed together with "OK", indicating 40 
that the turn at which" B supply water control valve open- 
ing operation" is operated subsequent to "K pump acti- 
vation" is correct. Guidance "C heater turning on" G62 is 
displayed together with data representing a time limit "10 
: 30". Operation result display "C heater turning on" G66 45 
is displayed together with "too late", indicating that "C 
heater turning on" could not be operated because the 
operation has been designated too late, i.e., after "10 : 
30". 

As will be understood from the foregoing description, so 
in addition to the advantages of embodiments 1 and 2, 
embodiment 6 of the present invention has a further 
advantage in that an operation error due to a procedure 
error can be prevented because determination as to 
whether the operator is operating operations in the cor- 55 
rect sequence is also made. Further, in embodiment 6, 
since time data is provided in the operation guidance so 
as to enable determination as to whether the operation 
is too late to be made, the operation instructions which 



are suggested by an unnecessary guidance because of 
delay of the operator's operation can be made invalid, 
thus preventing unnecessary operations. 

While embodiment 6 employs guidance table data 
143 in which the respective operation instructions are 
outputted in the order operated so that the order at which 
the operation instructions are to be operated can be 
determined by checking that order, alternate embodi- 
ments can include a running support system which 
employs guidance table data 143 having data indicating 
the order at which the operation instructions are to be 
operated so that the sequence of operation instructions 
can be checked by the data. 

While embodiment 6 is shown as having neither 
enforcement determining unit 233 nor out-of-range 
determining unit 234 or 243a shown in embodiments 3 
to 5, alternate embodiments can include running support 
systems including combinations of these functions. 

While embodiment 6 is shown as employing the 
guidance table data 143 having time data representing 
a time limit for timing determination, alternate embodi- 
ments can include a running support system in which 
time data having a time range in which the operation is 
to be started is provided, and a running support system 
having an alarm time used for generating an alarm when 
the operation is not completed by a predetermined time. 

While embodiments 1 to 6 are shown as employing 
the display device 1 6 (shown in Fig. 1) as a display, alter- 
nate embodiments of the invention as contemplated 
herein can include, as a display, a CRT, a large screen 
display device, a flat display, a head-mount display, a 
portable display device or an audio device or other 
means of communicating with the operator. 

While embodiments 1 to 6 are shown as employing 
the touch panel provided integrally with the display 1 6 as 
the input device 20 (shown in Fig. 1), alternate embodi- 
ments of the invention as contemplated herein can 
include, as a touch panel, a turn or push button switch 
mounted on a central control panel, a mouse input 
device, a track ball input device or a keyboard or other 
type of input device. 

While embodiments 1 to 6 are shown wherein the 
operation selection method of the selection operating 
unit 23 (shown in Fig. 1 , 3. 7, 10, 14, 17 or 20) includes 
selection of the control object equipment and selection 
of the operation instructions, alternate embodiments of 
the invention can include a running support system 
wherein an operation selection method includes a single 
operation achieved by operating a control switch or a but- 
ton. 

While embodiments 1 to 6 are shown as employing 
an operation completion flag of the guidance table data 
143 (shown in Fig. 1 , 3, 7, 10, 14, 17 or 20) to record in 
the guidance table data 143 that the processing corre- 
sponding to the operation instructions thereof is com- 
pleted, alternate embodiments of the invention can 
incorporate a running support system wherein the guid- 
ance corresponding to the operation instructions on 
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which processing is completed is erased from the guid- 
ance table data 143. 

These embodiments of the invention having the 
above-described structure have the following advan- 
tages, s 

1 . In the running support system provided in the first 
aspect of the invention, the running operation eval- 
uation unit compares the guidance operation 
instructions with the operation instructions output by 10 
the operation selecting unit, and evaluates that the 
operation instructions selected by the operator are 
correct when correspondence is obtained between 
these data. Accordingly, the output of an erroneous 
operation to the plant is prevented, and conse- is 
quently a safe running support system which is free 
from an operator's operation error is provided. 

2. In the running support system provided in the sec- 
ond aspect of the invention, the running operation 20 
evaluation unit compares the operation instructions 
recorded in the guidance table with the operation 
instructions output by the operation selecting unit, 
and evaluates that the operation instructions 
selected by the operator are correct when it deter- 25 
mines, from coincidence in a particular portion 
between these data, that correspondence is 
obtained between these data. Accordingly, the out- 
put of an erroneous operation to the plant is pre- 
vented, and consequently a safe running support 30 
system which is free from an operator's operation 
error is provided. 

3. In the running support system provided in the third 
aspect of the invention, the running operation eval- 35 
uation unit determines, from coincidence in at least 
both the code representing the equipment to be 
operated and the code representing the operation 
instructions conducted on the equipment, that cor- 
respondence is obtained between the operation 40 
instructions output by the operation guidance gen- 
erating unit and the operation instructions output by 
the operation selecting unit. Accordingly, the output 

of an erroneous operation to the plant is prevented, 
and consequently a safe running support system 45 
which is free from an operator's operation error is 
provided. 

4. In the running support system provided in the 
fourth aspect of the invention, the running operation so 
evaluation unit determines, from at least both the 
code representing the equipment to be operated and 
the set value set for the equipment, that correspond- 
ence is obtained between the operation instructions 
output by the operation guidance generating unit 55 
and the operation instructions output by the opera- 
tion selecting unit. Accordingly, the output of an erro- 
neous operation to be conducted on an analog 
device to the plant is prevented, and consequently 



a safe running support system which is free from an 
operator's operation error is provided. 

5. In the running support system provided in the fifth 
aspect of the invention, the running operation eval- 
uation unit evaluates that the operation instructions 
selected by the operator are incorrect when it deter- 
mines that there is no correspondence between the 
operation instructions output by the operation guid- 
ance generating unit and the operation instructions 
output by the operation selecting unit, and outputs 
an operator error and suspends sending of the oper- 
ation instructions selected by the operator as control 
output. Accordingly, the output of an erroneous 
operation to the plant is prevented, and conse- 
quently a safe running support system which is free 
from an operator's operation error is provided. Fur- 
ther, even if the operator performs an operation 
error, since the operator can judge the instructions 
of that operation error by the display thereof, he or 
she can select a correct operation. 

6. In the running support system provided in the sixth 
aspect of the invention, when the data representing 
enforcement or non-enforcement, output by the 
operation selecting unit, indicates enforcement, the 
running operation evaluating unit sends the opera- 
tion instructions output by the operation selecting 
unit as control output prior to the evaluation of the 
operation instructions selected by the operator. Con- 
sequently, the operation which is not suggested by 
the operation guidance can be enforced by the oper- 
ator's judgment. 

7. In the running support system provided in the sev- 
enth aspect of the invention, the running, operation 
evaluating unit sends the operation instructions out- 
put by the operation selecting unit as control output 
prior to the evaluation of the operation instructions 
selected by the operator when it determines that the 
operation instructions output by the operation 
selecting unit are out of the running operation eval- 
uation range. Consequently, the operation that can- 
not be evaluated by the guidance can be output 
without providing the enforcement mode. 

8. In the running support system provided in the 
eighth aspect of the invention, the running operation 
evaluation unit determines whether or not corre- 
spondence is obtained between the operation 
instructions of the guidance table output by the oper- 
ation guidance generating unit and the operation 
instructions output by the operation selecting unit, 
and records completion of operation on the opera- 
tion instructions in the guidance table corresponding 
to the operation instructions evaluated and output by 
the running operation evaluation unit as the correct 
operation instructions. It is thus possible to prevent 
re-operation of the already completed operation. 



10 



19 



EP 0 716 364 A1 



20 



9. In the running support system provided in the 
ninth aspect of the invention, the running operation 
evaluating unit compares the operation instructions 
to be processed subsequently in the operation 
instructions listed in the guidance table with the 
operation instructions output by the operation 
selecting unit to determine whether or not corre- 
spondence is obtained between said data. It is thus 
possible to prevent an operation error due to a pro- 
cedure error. 

10. In the running support system provided in the 
tenth aspect of the invention, the running operation 
evaluating unit evaluates that the operation instruc- 
tions selected by the operator are an erroneous 
operation when correspondence is obtained with the 
operation instructions output by the operation 
selecting unit in a period of time other than the period 
of time represented by the time data of the guidance 
table, and outputs an operation error. Thus, the oper- 
ation instructions operated by the operator at an 
incorrect timing can be made invalid, thus enabling 
prevention of unnecessary operation. 

Claims 

1 . A running support system comprising: 

an operation guidance generating unit (14) for out- 
putting based on monitoring data, operation instruc- 
tions in the form of guidance data representing 
operations to be performed by an operator; 
an operation selecting unit (22) for outputting oper- 
ation instructions selected by the operator according 
to said guidance data; and 

a running operation evaluation unit (23) for compar- 
ing the operation instructions of said guidance data 
with the operation instructions outputted by said 
operation selecting unit (22) as selected by the oper- 
ator and for evaluating that the operation instructions 
selected by the operator are correct when corre- 
spondence is obtained between said operation 
instructions of said guidance data and said opera- 
tion instructions outputted by said operation selec- 
tion unit as selected by the operator, and for sending 
the operation instructions selected by the operator 
as control output when said operation instructions 
are evaluated as correct based on said correspond- 
ence. 

2. The running support system according to claim 1, 
wherein said operation instructions have a code rep- 
resenting equipment to be operated and a code rep- 
resenting operation instructions to be performed on 
said equipment, and wherein said running operation 
evaluation unit (23) determines, from coincidence 
between at least both said codes, that correspond- 
ence is obtained between the data operation instruc- 
tions output by said operation guidance generating 



unit (14) and the operation instructions output by 
said operation selecting unit (22). 

3. The running support system according to claim 1 , 
5 wherein said operation instructions have a code rep- 

resenting an equipment to be operated and a code 
representing a set value to be set on said equipment, 
and wherein said running operation evaluation unit 
(23) determines, from at least both said codes, that 
10 correspondence is obtained between the operation 
instructions output by said operation guidance gen- 
erating unit (14) and the operation instructions out- 
put by said operation selecting unit (22). 

is 4. The running support system according to claim 1 , 
wherein said running operation evaluation unit (23) 
evaluates that the operation instructions selected by 
the operator are incorrect when said running opera- 
tion evaluation unit determines that there is no cor- 

20 respondence between the operation instructions 
output by said operation guidance generating unit 
(14) and the operation instructions output by said 
operation selecting unit (22), and outputs an opera- 
tor error and suspends sending of the operation 

25 instructions as control output. 

5. The running support system according to claim 1 , 
wherein the operation instructions output by said 
operation selecting unit (22) has data representing 

30 enforcement or non-enforcement, and wherein said 
running operation evaluation unit (23) sends the 
operation instructions output by said operation 
selecting unit (22) as control output prior to evalua- 
tion of the operation instructions selected by the 

35 operator when said data represents enforcement. 

6. The running support system according to claim 1 , 
wherein said running operation evaluating unit (32) 
sends the operation instructions output by said oper- 

40 ation selecting unit (22) as control output prior to 
evaluation of the operation instructions selected by 
the operator when said running operation evaluating 
unit (23) determines that the operation instructions 
output by said operation selecting unit (22) are out 

45 of the running operation evaluation range. 

7. A running support system comprising: 

an operation guidance generating unit (14) for out- 
putting based on monitoring data, a plurality of oper- 
so ation instructions to be performed by an operator, as 
a guidance table; 

an operation selecting unit (22) for outputting oper- 
ation instructions selected by the operator according 
to said guidance table; and 
55 a running operation evaluation unit (23) for compar- 
ing the operation instructions recorded in said guid- 
ance table with the operation instructions outputted 
by said operation selecting unit (22) as selected by 
the operator, for evaluating that the operation 
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instructions selected by the operator are correct 
when said running operation evaluation unit (23) 
determines, from coincidence in a particular portion 
of said data, that correspondence is obtained 
between said operation instructions recorded in said 
guidance table and said operation instructions out- 
putted by said operation selecting unit (22) as 
selected by the operator, and for sending the oper- 
ation instructions selected by the operator as control 
output. 

8. The running support system according to claim 7, 
wherein said operation instructions have a code rep- 
resenting equipment to be operated and a code rep- 
resenting operation instructions to be performed on 
said equipment, and wherein said running operation 
evaluation unit (23) determines, from coincidence 
between at least both said codes, that correspond- 
ence is obtained between the operation instructions 
output by said operation guidance generating unit 
(14) and the operation instructions output by said 
operation selecting unit (22). 

9. The running support system according to claim 7, 
wherein said operation instructions have a code rep- 
resenting an equipment to be operated and a code 
representing a set value to be set on said equipment, 
and wherein said running operation evaluation unit 
(23) determines, from at least both said codes, that 
correspondence is obtained between the operation 
instructions output by said operation guidance gen- 
erating unit (14) and the operation instructions out- 
put by said operation selecting unit (22). 

10. The running support system according to claim 7, 
wherein said running operation evaluation unit (23) 
evaluates that the operation instructions selected by 
the operator are incorrect when said running opera- 
tion evaluation unit (23) determines that there is no 
correspondence between the operation instructions 
output by said operation guidance generating unit 
(14) and the operation instructions output by said 
operation selecting unit (22), and outputs an opera- 
tor error and suspends sending of the operation 
instructions as control output. 

11. The running support system according to claim 7, 
wherein the operation instructions output by said 
operation selecting unit (22) have data representing 
enforcement or non-enforcement, and wherein said 
running operation evaluation unit (23) sends the 
operation instructions output by said operation 
selecting unit (22) as control output prior to evalua- 
tion of the operation instructions selected by the 
operator when said data represents enforcement. 

12. The running support system according to claim 7, 
wherein said running operation evaluating unit (23) 
sends the operation instructions output by said oper- 



ation selecting unit (22) as control output prior to 
evaluation of the operation instructions selected by 
the operator when said running operation evaluating 
unit (23) determines that the operation instructions 
5 output by said operation selecting unit (22) are out 
of the running operation evaluation range. 

13. The running support system according to claim 7, 
wherein said guidance table output by said operation 

10 guidance generating unit (14) contains data repre- 
senting a plurality of operation instructions and oper- 
ation procedures, and wherein said running 
operation evaluation unit (23) determines whether 
or not correspondence is obtained between the data 

15 representing said plurality of operation instructions 
and the data representing, the operation instructions 
output by said operation selecting unit (22), and 
records completion of operation on the operation 
instructions in said guidance table corresponding to 

20 the operation instructions evaluated and output by 
said running operation evaluation unit (23) as the 
correct operation instructions. 

14. The running support system according to claim 7, 
25 wherein said running operation evaluating unit (23) 

determines whether or not correspondence is 
obtained between the operation instructions to be 
processed subsequently in the operation instruc- 
tions listed in said guidance table and the operation 
30 instructions output by said operation selecting unit 
(22) by comparing said two data. 

15. The running support system according to claim 7, 
wherein each of the operation instructions in said 

35 guidance table output by said operation guidance 
generating unit (14) has time data for determining a 
period of time when the operation represented by 
said time data is to be conducted, and wherein said 
running operation evaluating unit (23) evaluates that 

40 the operation instructions selected by the operator 
are an erroneous operation when correspondence 
is obtained between the data represented by the 
operation instructions and the operation instructions 
output by said operation selecting unit (22) in a 

45 period of time other than the period of time repre- 
sented by said time data, and outputs an operation 
error. 

1 6. A running support system for enabling an operator 
so to monitor and control an object run by a computer 

program, said system comprising 

a data collecting unit (22) for collecting monitoring 

data from said object; 

an operation guidance generating unit (14) for gen- 
55 erating operation instructions based on said moni- 
toring data to be utilized by the operator as 
guidance; 

an output interface (15) connected to said operation 
guidance generating unit (14); 
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24 



an output device (16, 17) connected to said output 
interface (1 5) for informing the operator of said guid- 
ance data; 

an input device (20) for allowing the operator to input 
monitor and control data for said object based on 5 
said guidance data; 

an input interface (21 ) connected to said input device 
(20); 

an operation selecting unit (22) connected to said 
input interface (21) for outputting operation instruc- w 
tions selected by the operator from the input monitor 
and control data; and 

a running operation evaluating unit (23) for compar- 
ing said guidance data from said operation guidance 
generating unit (1 4) with the data from said opera- 15 
Won selecting unit (22), representing the operation 
instructions selected by the operator, for evaluating 
that the operation instructions selected by the oper- 
ator are correct when correspondence is obtained 
between the two data consisting of said guidance 20 
data and said data from said operation selecting unit 
(22), and for sending the data selected by the oper- 
ator to said object as control output, 
and wherein the data selected by the operator is out- 
putted to said output device (16, 17) through said 25 
output interface (15) and presented to the operator. 



operation evaluation unit (23) as the correct opera- 
tion instructions. 

20. The running support system according to claim 16, 
wherein said object is an analog device, and wherein 
said running operation evaluation unit (23) has a 
range when it compares said guidance data with 
said operation instructions data selected by the 
operator, and evaluates the correctness of the oper- 
ation when said operation instructions data selected 
by the operator is approaching the data indicated by 
the guidance. 



17. The running support system according to claim 16, 
wherein said running operation evaluating unit (23) 
evaluates that the operation instructions selected by 30 
the operator are incorrect when there is no corre- 
spondence between said two data in said compari- 
son, and generates an operator error and prohibits 
output of the data selected by the operator to said 
object. 35 



18. The running support system according to claim 16, 
wherein when data representing enforcement is 
input to said input device (20) by the operator, said 
running operation evaluating unit (23) outputs the 40 
operation instructions selected by the operator to 
said object as control output prior to evaluation of 
the operation instructions selected by the operator. 



19. The running support system according to claim 16, 45 
wherein said operation guidance generating unit 
(14) is configured with a guidance table the output 
of which contains data representing a plurality of 
operation instructions and operation procedures, 
and wherein said running operation evaluation unit so 
(23) determines whether or not correspondence is 
obtained between the data representing said plural- 
ity of operation instructions and the data represent- 
ing the operation instructions output by said 
operation selecting unit (22). and records comple- ss 
tion of operation on the operation instructions in said 
guidance table corresponding to the operation 
instructions evaluated and output by said running 
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